A second member of the novel Ca(2+)-dependent protein kinase family from Paramecium tetraurelia. Purification and characterization.
The ciliated protozoan Paramecium tetraurelia contains two protein kinase activities (CaPK-1 and CaPK-2) that are dependent on Ca2+ (Gundersen, R. E., and Nelson, D. L. (1987) J. Biol. Chem. 262, 4602-4609). We purified Ca(2+)-dependent protein kinase-1 (CaPK-1) 1,000-fold from the EGTA-extracted soluble fractions of Paramecium. The purified enzyme was a single polypeptide of 52 kDa on SDS-polyacrylamide gel electrophoresis with a native molecular mass of 60,000, suggesting that the active enzyme is a monomer. The purified kinase used casein as the best substrate in vitro, and its activity was absolutely dependent on Ca2+. The physical, catalytic and regulatory properties were clearly distinct from those of casein kinase, protein kinase C, and Ca2+/calmodulin-dependent protein kinases. CaPK-1 was half maximally activated by submicromolar (0.2 microM) free Ca2+, and the purified kinase bound Ca2+ in a blot overlay assay. CaPK-1 and the previously characterized CaPK-2 were biochemically and immunologically different enzymes sharing a similar activation mechanism. CaPK-1 and CaPK-2 appear to be members of a new family of Ca(2+)-dependent protein kinases. A protein immunologically related to the CaPKs was also detected in rat brain.